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Distraction Arthroplasty of the Trapeziometacarpal
Joint Without Trapeziectomy
Kin Weng Wong, Chi-Rung Chung, Shun-Chien Cheng and Chung-Da Wu, Department of Orthopaedics, 
Chi-Mei Medical Center, Tainan, Taiwan.
BACKGROUND: Thumb carpometacarpal joint (CMC) arthrosis leads to pain and joint instability.
Therefore, pain relief and functional restoration of the CMC joint are primary goals of surgical treat-
ment, after failure of conservative treatment. Several options for surgical treatment were listed, ranging
from simple debridement of the joint, reconstruction with tendon graft, arthroplasty, to arthrodesis.
Distraction arthroplasty is a good choice for mild to moderate CMC arthrosis or instability.
METHODS: Ten patients with persistent basal joint pain who failed conservative treatment and having
basal joint instability with significant poterolateral translation were included. They were treated by dis-
traction arthroplasty without trapeziectomy. The functional outcome was evaluated by Patient-Rated
Wrist Evaluation (PRWE) questionnaire. The Wilcoxon signed-rank test was used for analysis.
RESULTS: The mean follow up period is 37 months (minimum 15 months). All patients achieved total
or near total pain relief. Significant improvement of functional outcome was gained. The PRWE func-
tional score showed an average improvement of 41.5 (p= 0.005). No loss of reduction or CMC joint insta-
bility was noted. 
CONCLUSION: Our technique (distraction arthroplasty without trapeziectomy) preserves bony and
adjacent structures. It is easier and quicker than traditional arthroplasties. It serves as another effective
and stable method of tendon reconstruction with a less invasive approach. A larger series is needed for
further observation of validity of the procedure. [Asian J Surg 2011;34(1):41–45]
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Introduction
The thumb carpometacarpal (CMC) joint is the second
most common site of arthrosis in the hand, which affects
one in four women and one in 12 men.1,2 In fact, basal
joint arthritis is the most frequent surgically treated
arthritic condition of the upper extremity.2 The unique
“saddle-like” structure of the basal joint has limited bony
constraints, and therefore, depends on soft tissue restraints
for static stability. The basal joint articular surface has
different radii of curvature, with the diameter at the base
of the first metacarpal being 33% larger than that at the
trapezium.2,3 This makes the joint incongruous, with
great mobility and large contact stress. Loss of integrity
of the primary stabilizer of the joint, the palmar oblique
ligament, is involved in the pathophysiology of CMC
arthrosis, which eventually leads to metacarpal subluxa-
tion of the trapezium and osteoarthritic change.4 Many
different surgical interventions have been proposed to
obtain a painless and functional thumb. Most treatments
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revolve around resection or replacement of the arthritic
CMC joint, along with restoration of the palmar oblique
ligament. Surgical treatment includes trapeziectomy,
arthroplasty (trapeziectomy and ligament reconstruction
with or without interposition), and arthrodesis. Arthro-
plasty is currently the preferred method. This always
includes trapeziectomy with a prosthesis, which can be
biological (rolled-up tendon, or tendon knot) or artificial
(rubber, silicone, or metal).1,4–6 Trapeziectomy is the cen-
tral element of traditional arthroplasty. It is a destructive
surgical procedure and, to some extent, shortens the first
ray and reduces pinch strength. To avoid these complica-
tions, we have developed a new distraction arthroplasty
method. The basal joint space is distracted and the joint
is kept in a reduced position, which maintains the length
and stability of the base of the thumb. Our new method
differs from Bufalini’s distraction arthroplasty6 in several
ways, including the level of bone tunnels made and the
tendon graft fixation method, which are further discussed
here.
Patients and methods
Patients
We included patients with persistent basal joint pain who
failed conservative treatment, and who had basal joint
instability with significant posterolateral translation. X-ray
images showed basal joint subluxation in the stress view
and/or mild osteoarthritic changes. Patients with previ-
ous hand, wrist or forearm injuries were excluded from
the study. The clinical–functional state of the thumb was
evaluated by the Patient-Rated Wrist Evaluation ques-
tionnaire, Hong Long version7 (Table 1). The Wilcoxon
signed-rank test was used for analysis.
Surgical technique
A radial longitudinal incision (2 cm) was made perpendi-
cular to the trapeziometacarpal joint. The joint was
debrided and osteophytes were removed following longi-
tudinal arthrotomy. An oblique bone tunnel (2.5 mm 
in diameter) was drilled from the radioinferior angle 
of the base of the first metacarpal bone inferior to the
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Table 1. Patient demographic data and clinical functional score (PRWE)
Case
Age
Gender
Affected
Follow-up Preoperative
Postoperative
(yr) side
duration PRWE
PRWE score
(mo) score
at latest 
follow-up*
1 64 Male Left 71 84 42
2 51 Male Right 64 72 31
3 64 Female Right 50 80 40
4 48 Female Left 42 76 32
5 50 Female Right 36 77 26
6 27 Female Left 34 87 54
7 37 Female Left 29 83 37
8 35 Female Right 19 78 46
9 29 Male Left 13 64 33
10 68 Female Right 15 84 29
*Note improvement of functional score in all patients after the operation. PRWE=Patient-rated Wrist Evaluation Questionnaire. 
Figure 1. An oblique bone tunnel is drilled from the radioinferior
angle of the base of the first metacarpal (intraarticular) inferior
to abductor pollicis longus tendon and ending on the other side
at the level of the metaphysis.
abductor pollicis longus (APL) tendon ending on the
other side at the level of the metaphysis (Figure 1). A sec-
ond longitudinal incision (2 cm) was made on the meta-
physis of the second metacarpal bone, where a tunnel was
made, using the same drill tips, in the direction from the
posterior and ulna site toward the anterior and radial site
(Figure 2). The palmaris longus tendon graft was har-
vested with the usual technique (Figure 3) and passed
through the transosseous tunnel of the first metacarpal
bone (Figure 4). The other end was passed beneath the
dorsal capsule of the basal joint (Figure 5), and then into
the transosseous tunnel of the second metacarpal bone
(Figure 6). After the tendon graft was passed through the
tunnels, the subluxated thumb basal joint was reduced
and distracted. The tendon graft was tightened at the dor-
sal area of the second metacarpal bone (Figure 7). Finally,
the two ends of the graft were sutured side-to-side on the
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Figure 2. A second bone tunnel is drilled on the metaphysis of
the second metacarpal in a direction from posteroulnar toward
the anteroradial.
Figure 5. The other end of the tendon is passed beneath dorsal
capsule of the basal joint. Note that the first metacarpal base is
being suspended by the tendon.
Figure 4. Palmaris tendon is passed through first metacarpal
bone tunnel.
Figure 3. Palmaris longus tendon is harvested.
Figure 6. The tendon is now passed through the second
metacarpal bone tunnel.
dorsal area of the second metacarpal bone while the basal
joint was held in a reduced position (Figure 8). The com-
pleted tendon distraction arthroplasty was in a “figure of
eight” configuration. A k-wire was used to fix the CMC
joint. The k-wire was removed after 1 month. The patient
was able to perform gentle active exercise without exert-
ing pressure on the thumb in the following 2 weeks.
Progressive active motion of the hand, with resistance and
gradual resumption of normal activities, was encouraged
from day 45.
Results
Ten patients were treated with this surgical method from
2003 to 2007. The average follow-up interval was 37 months
(minimum, 15 months). The Pain-Rated Wrist Evaluation
functional score showed an average improvement of 41.5.
The improvement was statistically significant (p = 0.005).
Total or near total pain relief was achieved. Functional
outcome showed significant improvement, but not to the
level of the other hand. No subluxation or loss of reduc-
tion was noted during radiographic follow up (Figures 9
and 10).
Discussion
Pain is the most prominent and annoying complaint in
thumb CMC joint osteoarthritis. Instability results from
joint destruction, and laxity of the restraining ligaments
leads to progression of basal joint pain, subluxation and
osteoarthritic change. Distraction arthroplasty with tra-
pezium preservation is a new technique. It is a quicker,
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Figure 7. The tendon graft is tightened at dorsal area of the 
second metacarpal bone when the basal joint is in its reduced
position.
Figure 8. Side to side suture of palmaris tendon graft on the dor-
sal area of second metacarpal while the basal joint is held in
reduced position. “Figure of eight” distraction arthroplasty is
completed.
Figure 9. Thumb basal joint pain was complained, arthrosis and
subluxation was noted in the radiograph.
Figure 10. Total pain relief achieved after suspension arthro-
plasty. Radiograph taken 12 months after the operation, thumb
basal joint is in good reduction position.
easier and less invasive technique than traditional arthro-
plasties, but it provides sufficient stability for the thumb
CMC joint. We agree with Bufalini’s theory that distrac-
tion of the thumb CMC joint with a suspended tendon
graft reduces the attrition between the trapezium and
first metacarpal base.6 Furthermore, subsequent to reduc-
tion of the subluxated joint, the new contact area of better-
preserved cartilage leads to excellent pain relief after the
procedure.
In general orthopaedic practice, the removal of patho-
logical bone/articular surface is an accepted concept in
treating joint pain or arthrosis. Traditional basal joint
arthroplasty is not hard to understand, and trapeziec-
tomy serves as the main element of the treatment proce-
dure. Nevertheless, we assume trapeziectomy is not always
required. With adequate joint distraction and reduction,
the trapezium can be preserved, while a painless and sta-
ble joint can be gained from the distraction arthroplasty
procedure. This less destructive procedure enables preser-
vation of the bony structures. Thus, avoidance of post-
operative complications, such as first ray shortening, as
reported in cases of arthroplasty with trapeziectomy, can
be achieved.
Although our thoughts are similar to those of Buffalini
and Perugia,6 the technique that we have presented here
is different in several ways. Our tunnel on second meta-
carpal is at the metaphysis level, and not on the mid shaft
as reported by Bufalini and Perugia.6 Our method is easier
and faster when passing the tendon graft through the
tunnels, because the distance between the tunnels is shorter.
We believe our level of suspension is sufficient, and a
higher level is not necessary. A figure of eight suture pat-
tern of the tendon graft in our method produces adequate
distraction tension. We believe that this can create tension
against posterior lateral translation of the unstable basal
joint, and it can provide good mobility and adequate joint
stability.
In the mainstay of traditional arthroplasties, flexor
carpi radialis and/or APL tendon is used as a tendon graft.
However, we think the palmaris longus is an ideal graft,
because it provides sufficient strength and length for first
metacarpal suspension and distraction. Besides, we can
preserve the more important tendons (flexor carpi radialis
or APL), and minimize iatrogenic destruction of the bio-
mechanics of the basal joint and its adjacent structures.
Distraction arthroplasty is indicated for unstable
basal joint with subluxation in radiographic appearance
and pain on presentation. Early basal joint osteoarthritis,
which ranges from Eaton and Littler classification stage 1
to stage 3, is indicated when joint pain does not respond
to conservative treatment. It is less indicated in advanced
stages of thumb CMC osteoarthritis, where the joint
becomes stiff with little or no pain. We think our surgical
technique can be a good option for achieving a stable and
painless basal joint, because it is easier, quicker and less
destructive compared with traditional arthroplasty tech-
niques. Furthermore, preservation of the bony and adja-
cent structures allows chances for revision operations in
the future, if needed. If there is tendon fatigue that leads
to decreased suspension force, more advanced arthro-
plasty or even arthrodesis can be performed, because the
normal anatomical structures of the trapeziometacarpal
joint are preserved.
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